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ABSTRACT. Among the organic derivatives of the anhydrides of the phos- 
phoric acids there ig a groat number of physiologicaliy active 
compounds in the field of biochemistry and agriculture. At 
present in addition to the well investigated pyro-phosphates 
and thiopyro phosphates enly the mixed anhydrides of the car- 
boxylic acids of the phosphites the anhydrides =f the carbor- 
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-phosphites and dialkyl-acyl-thione phoephates! are known (Refs 
1-4). In the present paper the authors describe the synthesis 
of the dialkyl: acyl phosphates hitherte unknown and their prop- 
erties. These compounds were obtained by reaction of the silver 
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potaseium salte was @ failure. The formation of the pyro-phos- 
phates on the thermal decomposition of the acyl phosphates is 
only possible if the latter do not contain any alkyl amide 
groups. The alkyl -amido-acyl- phosphates dacompose according 

to acheme 4. The constants of the compounds synthesized are 
given in the tables. There are 2 tables and 6 references, 4 of 
which are Soviet. 
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which are in agreement with the data published (Ref 2) (Scheme 
2). The synthesis suggested of the alkyl-cyano-phosphinates is 
of general character. These eaters are colorless liquids, sol- 
uble in organic solvents and hydrolyze readily with water and 
alkali lyes. The dialkyl-cyanc--phosphites used as initial pro- 
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cyanide in ether on heating. Alkyl -cyano-phosphites are liquids 
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form solid complex salts with <suprous chloride. There are 3 ref- 
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PURPOSE This collection of conference transactions 18 intended for chemists. 
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Chem: stry and the Uwe of Organophospnorus (Cont) SOV. 6034 


Orpanophosphorus Compounds held at Kazan! from 2 “ov through i Dec 194, 
The material 18 divided inte three yections’ Chemistry, containing 67 art: 
cles, Physiological Activity of Organophosphorus Compounds, containing 26 
articles, and Piant Protection, containing 12 articles. The reports refiert 
the strong interest of Soviet scientists in the chemistry and appication of 
organophosphorun ¢ ompounds, References accompany individual reparts. 
Short summaries of some of the lated reporta have been made and are giver 
below, 


TABLE OF CONTENTS {Abridged} d 

Introduction (Academician A, Ye, Arbuzov) 3 
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Moacow]. Some Prospects for the Industrial Use of Organophosphorus aa 
Compounds 46 
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pp 417-420 

TEXT, Nevtral pnosphates sre well-«nown compounds used in Lhgustry ht 
agriculture But 5% fur no pLhospnates nad beer. ayntnesized woich tuntiat 
in the molecule a five-membered cyclic ester wrouping, mur high neles 
-oosphates that had not been condensed Via tne ving: ester proaps Ir 
the present paper. 4 simple process 15 suggested fur the ;repara’ ds 
etnylens alkyl phosphates and their ;elymerization fuege were 
synthesized by oxidation of ethylene alkyl phosphites wit: natraes 
tioxide. The cyclic phos, hates synthesized were used ty the aetarre t 
btain , Lymers containing phosphorus Tney alzo found that os - 
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AUTHORS! petro. K A: urbanskaya, © © 

ee 
TITLE: amidation Reaction of Some Compounds of privalent prospherus 
PERIODICAL: znurnel obahchey whimil. 1960, Vol. 305 No 4, PP 1255 1246 


TEXT: The present paper deals with the reaction of chloramine with 
compounds of the type 


wnich jed to 4 r.ew method of aynthnesi23né the emides of eae: 
phoaphint© acid The direct amidation ° compounds of trivalent 


phosphorus could be useful for the aynthes?s of compounds with the 
phosphamide group: qgnis groUP: like the sulfamide group may rgpart 


ake 
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A THORS: Petrov, K. A., Parshina, V, A. 


—— 


TITLE: Phesphetic Polyester- and Polyamide Resins 


PERIODICAL: Zhurnnl okshchey khinii, 1960, Vol. 20, No. 4, 24. 


TEXT: It was the aim of the investigation under review to ¢ Ee Fait: of eg 
synthesis of organophosphorus condensation pulymersJof tie type of polyester 
and polyamides. Ethylene glycol, diethylene glycol, hexane thy lens dincine 
: the ester of the dibasic acid bis-({p-carbomethoxy phenyl)-methy] pherphir- 

(xade were used for the cundensation. Polymers (1j, (1I), (III) «ore de- 

cribed The charucteristic feature of these polymers iv the circumetince fee 
tht there are atoms of pentuvelent phosphorus in their chain, which are 

tanked by phosphocarbon compounds. This, polymers (1) end (JIT) differ fron 
“Terylene" and "Nylon" by the fo ct thrt the rotre teu! bee. ;- carte xyphen;! 


a 


pithalic seid ain the chaar 
‘he former .nd the radical of adipic acid in the chuin cf the other. With 
“espect to heating and roacting with various reurente centeinin,e organ phos 
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AUTHORS: _ Bliznyuk, N. K. 


TITLE: 
PERIODICAL; Zhurnal obehchey khimii, 1960, Vol 30, No. 5, pp. 1602-1608 


TEXT: The authore of the present paper investigated the alkylation of 
sodium dialkyl phosphites with chloro-methyl-phosphinic esters (Michaelia- 
Becker Rete oa) It was possible to clarify the side reactions which 
accompany this reaction In some cases, the yield of alkylation products 
‘tetraalkyl methylene diphoaphonatea) could be raised. ®hen tresing sodiur 
diethyl phosphite with the diethyl ester of chloro-methyl-phosphinic acid, 
a considerable quantity of a solid substance which is not disatillable, ar; 
substances with a lower boiling point than that of the diphosphonate 
result {n addition to the corresponding diphosphonate The authors 
indicated that the solid product is a mixture of the sodium salts of 

the asters of methylene diphosphonic acid, ethyl phosphinic acid, and 
chloro-methyl-phosphinic acid The low-boiling liquid by-product mainly 
consists of the diethyl esters of ethyl- and chloro-methy] phoarhisn:: 
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acid. The formation of these by-products is due to the alkylation of the 

sodium dialkyl] phosphitee by the resultant esters of the alkyl-phosphinic 

acids (Ref 5) In a schematical survey, the equations for the formation 

of all possible products of reaction of sodium diethyl phosphite with the 
diethyl ester of chloro-methyl-phosphinic acid are summarized. This 

reaction was accomplished under considerably varied conditions The separa 

tion of the reaction producte encountered with great difficulties. The 
procedure of separation is described in detail. The yield in diethyl 
phosphonate was 30-50% depending on the reaction conditions, calculated 
for the initial sodium diethyl phosphite. The structure of the by-producte > 
ie given. In some cases, the alkylation of sodium dialkyl phosphite by the 
product of the principal reaction, which represents a disturbing side- 

reaction, may be cheoked to a large extent by choosing guitable conditions; 

a complete elimination of this side reaction ia hardly possible The 
chloro-methyl-phosphinic esters which were used as initia! products for 

the synthesis of methylene diphosphonates were obtained by esterification 

of the corresponding diacid chlorides with alcohols By some motificati-:4 

of the reaction conditions of a method described in publications ‘Ref 7h, 

the yield of the esterification could be increased to 90-95% Tarik ° 
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presents 5 esters of chloro-methyl-phosphinic acid which have not yet “-- 
desoribed. Boiling point, refractive index, density and molecular refrac- 
tion are given for each ester [<n an experimental part, all reactions 
performed are described in detail. In “able 2 yields and P- and Cl-contents 
are given for 4 esters from Table 1 A Ye Arbuzov is mentioned in the 
present paper. There are 2 tables and {| references, 3 of which are Soviet. 
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TITLE: Diphosphonates II Synthesis of Esters of Ethylene- and 
Methyl Ethylene Diphosphonic Acid 


PERIODICAL: Zhurnal obshchey khimii, 1960. Yol 30, No 5, PP 1608-1614 


TEXT: The authors of the present paper showed that the synthesis of 
esters of ethylene diphos honic acid nay be performed by means of the 
eixelle- Becker reaction All difficulties connected with the use of 

this reaction could be overcome by determining the optimum temperature 
range and the optimum order in mixing the reagents On reaction of sodius 
dialkyl phosphites with 1,2-dihalogen alkanes, olefine cnly result at 

too high temperatures whereas at low temperatures mainly the corresponding 
diphosphonates are formed The order observed when combining the reagents 
exerts considerable influence upon the direction of the reaction of sodium 
diethyl phosphite with 1,2-dichloro ethane The best yield of tre corre: 
sponding diphosphonate (57 5%) 18 obtained by adding slowly the tenzenic 
solution of sodium diethy] phosphite to dichloro ethane heated to 5¢-£59 
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The shloro-ethyl phosphinic esters do not result in these reactions 8." 

the mobility of the halogen in these esters 1s higher than in the 
1,2-dihalogen alkane In the reaction of sodium diethyl phosphite with 
dichloro ethane, the diethyl ester of ethyl phosphinic acid and a mixture 
of salts of ethylene diphosphonic esters and ethyl phosphinic esters are 
obtained as by-products. The formation of these by-products is due to 
alkylation of sodium diethyl phosphite by the tetruethyl ester of 

ethylene diphosphonic acid which results as principal product of the 
reaction, or by the diethyl ester of ethyl phosphonic acid. The correspon: - 
1ng reaction schemes as well as the structural proof of these side-product: 
are given By the afore-mentioned alkylation of sodium dialkyl phosphites 
with dichloro ethane, also the tetraisopropyl] ester of ethylene diphos- 
phonic acid waa synthesized which has not yet been described in publica- 
tions. By the reaction of sodium dialkyl phosphites with allyl phosyhona’: 
in the presence of sodium alcoholates, esters of methyl ethylene 

di phosphonic acid were produced The rate of this reaction does not g80 

much depend on temperature but rather on the quantity of the alcoltolate 
acting as a catalyst Finally. eaters of allyl phosphinic acid were formed 
by treating sodium dialkyl phosphites with allyl bromide This reaction has 
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been lnvestigated Previously (Ref 8) By modification of Some reaction . 
Conditiong, the yield of this Syntheatg could be increased from 57 to uN 
72.5% In 4n experimental Part, all syntheses Performed are described in 
detail In the presant Paper, Mo. Kabachnik (Ref 7) 1s mentioned. 

There are 9 references. 7 of whioh 4re Soviet 
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AUTHORS: Petrov, K. A., Maklyayev, F. L., Bliznyuk, W. K. 

TITLE: Diphosphonates. 3. Synthesis of O- and S-Bisphosphonates 


PERIODICAL: Zhurnal] obshchey khimii, 1960, Vol. 30, No. 6, pp. 1960-1964 


TEXT: In the present paper the synthesia of compounds of the type 
((R0) ,P(0) (cB) } 50 and ((R0) ,P(03 (cH), ] 8 is described. So far, there 


are but little data available on it, since its complete performance ha- \ 
met with difficulties. It is generally based on an alkylation of di- / \ 
ethyl sodium phosphite by means of dichloro and dibromo-dimethyl ethera. 

The resultant precipitate is difficultly separated from the solution, 

but a distillation without preceding separation involves further inter- 
action of the NaCl or NaBr esalts fo 
phosphonate, 

The formation 

action (Refs. 
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authors. The synthesis of the 0- and S-diphosphonates is now studied on > 
the reaction of sodium dialky! phosphites with dichloro-dimethyl. and 
“,A'-dichloro-diethyl ethers, further with dichloro-dimethyl- and 

(A! -dichloro-diethyl] sulfides, In all cases the esters of the di. 

phosphonic acid were obtained. The afore-mentioned difficulties when 

separating the reaction product were eliminated by adding so much water, 

that the resultant salt is dissolved. The purely organic layer was washed 

out with alkali and water. To prevent decomposition after the distillation, 


the latter must bo performed on a small quantity of anhydrous Na CO, °° ‘ 
: ‘ { © 
KCO,. The resultant O- and S-bisphosphonates represent high-boiling, : 


thermostable, viscous liquids which are not or only aparingly soluble in 
water, but well soluble in organic solvents. The properties of the com- 
pounds synthesized are presented in the table. The following compounds 
were obtained: Bie(diisopropyl phosphono) dimethyl ether, yield 10%; 
bis(dibutyl-phosphono) dimethyl ether, 69. 3% bis(diisopropyl-phosphono’! 
diethyl ether, 37.8%. By slowly adding Chlorex during the latter re- 
action, the yield could be increased up to 57.2%. Bia(dibutyl -phosphono) 


Card 2/3 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001240430006-1" 


"APPROVED FOR RELEASE: 07/19/2001 


2) BaF Sot TA BIRO SER 1 OPE REA SEP TTIENEEN WH PORTERS TES EH RAT VES 
el : i 


CIA-RDP86-00513R001240430006-1 


Diphosphonates. 5. Synthesis of O- and $/079/60/030/'06, 05. 009 
S--Bisphosphonates BOO02/BO1E 


diethyl ether, 46.6%, and the corresponding sulfides with the yielda: 
bia(diethyl-phosphono) dimethyl] sulfide 57%, bis(dibuty1-phosphono)dimethy] 
sulfide 50.0%, the tetraethyl ester of diphosphono- dimethyl sulfide 71%. 
bis(diisopropyl-phosphono) diethyl sulfide 39.9%, and bis(cibutyl. 
sHospliono diethyl pilfide 35.2%. There are 1 table and 6 references: 

5 Soviet and 1! American. 
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PERICDICAL Zhurral rsh:iney krom:i “460 Vt! 70 No. 6 
pe. ° 364 “968 - | if 
T 7 va) ’ en 
EXT. Dialky. phospn.ni > aoydy ‘f the *vpe RR P.O°CH have scarzei- : 
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bear in eg ipg? .e: 

ier page re eT gyn"*hesis :3 ratner difficult. Cf the 

ee ; ree nae eee Syn"hes sg ‘'he auth-rg selected the cone 

ait ee r Ref / Which involves ene rea’ “ian of Ree chasd : 

ae ee eee Ebene and sufssqcen* cxidation 3f the regiit- 

ee oe es a eats Refs 2 3 When studying the Teacticn the 

oe 7 Fi J a ene excess f “he above reagen+ and fcund 

: yi pr sphitesg spl-t up the alkyi magnes.um halide into the 

eae nydroc-artoin. 4 -rding *. § heme a 
©. PiC.H + 'R MgX ---> k ~POMeX + RH. CROMgX Thus the authors 
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Magnesium Hal des 

“btarred €0% batare 4 tre rea clon fF tint hy) phosphite with butyl 
Magreg.am tro pid» a ocrding % K 5 iap £%. To ave .4 ths :nexpedien’® 
was*e © --ganemagres um -sm, und th» auch rg used the sodium salts of 
d.aky  pnvsphires rstead -£ tne free a-.d9 acr-s the former do nat 
9p up the « rgancmagregi aim pourt and diatkyl phoaphini: acids are 
fcemed. Alky! magreg am halid-9 with 5s t.um diaiky. phosphites form 
$4.55 fo dialky!' po sphinizt a iis acccordirg *> S-hemea 7; 

‘RO °PONs +» JR MEX ---> R. PONa + 2ROMBX. AS wan expected according to 


the rsa. in ty Micnae.:s Be-ke> ‘reatmen’ «f «he rea:tion product ob- 
"arred from a-dium disthy. ph sphtte and nexy! magnesium bromide with 
methyl i-dide gave a previpitate of methy’ dihexy: phesphinoxide. 
Aigy.atior of tr mixed magn-sium 4. chcirate evidently oclurs as a 


side reaction. ROMgX - “Hy? ~--> ROCH, + MgXI The reaction of dialkyi- 


pnosphi*’es and the:r sa’*s with Grignard :2ayven*s :3 a convenient method 
of synthesizing dialkyl phesaphini: arzidgs but oives oniy acids with two 
Sqsai aikvl groups With a view to obtainirg a generally applicabie 
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1 c . the authors gtudied the reac- 
method for the synthesis of “hese acids oe et gene 
rien of the etherates of alkyl phosaphinic acids '(Ref.5 nee ae 
a : magnesium brom.des which 18 however very difficut : ae 
Cae ae anes 4} There are * table and 6 references. ¢ Sovie 
* au % 
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Alkyl Phnosphinis Aciis 


PERIODICAL: shurnal obs c7rey Khimil, 1965, 
Pp. 2999-797) 


TEXT; Proceeding from the papers of Refs, 1-f that dea. With Lhe 
formation of the trialkyl phosphine oxides from phosphors ake aride 
and orguno-magnesium compoun!s “Scheme 1, the authors tried %7 inire%13e@ 
the yields of diaikyi phosphinic acijs. “hey growed trat the reaction 
the ucid chlorides of the pentavalent phosphors? aciia ith 

sium bromiijes joes not come to an eni, an4 found the reasons *4y- Aa 
in the case of lonver boiline of the acid chloride with excess IFeun 
magnesiun compound 4 certain amount of dialkyl pnosparnis aiid forng ¢ 
sides phosphine oxide. he yie:d of tne mentioned acii increases 79F~ 
siderably if alkyl magne siub halides of igostructure are y3ei. Thuis, 
according to Ref. 1 the reaction of phosphorus oxychloride with n-buty 
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magnesium bromide gives rise to S0-fO* tri-n-butyl phosphine oxide 
16.95' dif{-n-butyl phorphinic iedd. Under the same conditions, excr: = 
the use of isobutyl magnesium promile, the oxide yreld is reduced to 
25-30%, and that of the acid incressed to 30.57. Apparently, tne authors 
of Ref. 1 regarded the mixture of triaiky: phosprine oxide and diaikys 
chosphinic acid ag pare oxide. The formation of congijeratie amoints oF 
dialky: yhoarhinic aciis tes.dey ‘ne oxiies in tne Srignari resciien “ay 


¢ 


be explained by the fact tnit tne intermediate products tre cricr 
nhosphonutes) react with m-gnes ial hajides and pase “ver yt 
plexes ap (O° T1-Mek7) that are inaviurle ih ether ani wi 


difficultly under retervfend 3 sonditiing witn ie Ha Fess 6 

This circumstance permits stop ing most of the renction daring te 6h 
meijiate gt:ge ant thug t> obtuin the jialkyi pnossoins® acyde ond tseir 
jerivatives. On treating phos;hoiu 3 oxychioride or the acid fithior. de 
of methyl phosphinic ued with alkyl maeneg iam bromiies, if the moaat 
ratio 1’. 2 an4 1, t, with sinssequert mydro.ysis dinikys (Ch spe has 
acids were obtained in arprocin:tely the g.m@ y¥: : , tne bic ck ine 
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Reaction of the Acid Shiarideg of Prusspnor.” 

Acid and Alkyl Phosphinic Aciis With Al«yi 

Magnesium Bromides 

of the chlorine atom with pyridine (Ref. 6) ‘3cheme 2‘. Qn treating tre 
above complex with alcohol in the presence of triethyi amine ‘“"7e eater of 
dialkyl phosphinic acid ig obtained in good yields ‘Scheme 7) The reit- 
tion of alkyl dichloro phosphates and neid enlorije esters of mbtnys 
phosphinic acid with Srignard reagents “uve rive to eaters of tineey- 
phosphinic acids ‘adie ‘Scneme 4°. There are Yotable and 7 
1 Soviet, 5 JS, ani 1 Serman. 
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TITLE: Phosphorus-contuining polyesters! and Folyamije 


PERIODI‘AL: Zhurnal obshchey khimli, J2%ss Vol, *% 4 No. 
pp.» 3000-3004 


TEXT: As was already vreviously shown by the authors, the poisumide- and 
polyester resins synthesized from diamines or ylycols ard phosphine 

oxides (containing two carboxyl sroups), are capable of jevelioing ficers 
(Ref. 1). The present investigation deals with the synthesis of the nither- 
to unknown organo-phosphorus polymers‘ that qiffer essentially frvs the 
polymers obtained from phosphine oxides. The {nitial subs*ances of con- 
densation were ethylene glycol, diethylene glycol, hnexametnyiene jlacine "h 
and bis (p - carboxyphenyl) phosphinic acid or its methyl ester. Three 
polymers (1), (11), (III) are described. It is characteristic of these 
polymers that their chain contains the rajicals of big/p-carhoxyrheny:, 
ohosphinic acid with the unesterified phosphorus group in the case of tne 
polymers (1) and (II), and in the case of the polymer ‘qty: an the fore 

of an ammonium salt. Thus, the first two polymers are weak afiis, an? tne 
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latter is an ammonium sit. Tre authors sagure@ 

be attained in this case not only by pressine : 
neret, but also from the alkaline solution, with wubsequert az.i treat- 
ment. These polyesters and polyamides are ooviously cationites, Sf Lire 
phosphate resin tyre, that are capable yf jon exchanrvles Thea ihyiieat it 
nf these resins for precipitation ani geparation of the rare eletents 
ig possible. The most important initial products for synthesizing the 
organo-phosphorus polyesters ani polyamides containing tis- cot rrbony= 
phenyl) } phosphinic acid, was nbotained by oxidizing tne qicp-toly) phos- 
phinic acid and ijentified as some hitnerto anknown qerivatives < 
ester3, acid chlorides). The pgayesters of bis-(p-carboxy;heny?j phoe- 
ghinic acid were obtained by yorder heating of the big-(p-carb ome th “yr 
phenyl) phosphinic acid with ethylene giycos oF diethylene glycol ain tre 
presence of zinc borate and pentaerythrite. The colyester resiss are 
separates from the acidified alkaline gulutiong in the form of anor 
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rowders. There are © 
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pp. 4056 fut 
TEXT: The authors esyn*hesiced vari as N-oohl ri phos phamiaes and 
developed A general method The Initial ,nosphamides were Piagned py 


reacting ‘he amine Will, the correspon tiny Wa ha ride anovt her oF 
erlorcform (Refs 2-4) Tab.e © 19608 one retants ff tne ether? wits , 
Known initial rhospnanides Tre Satetiletics (2 ihaahihe aie ween 

hydrogen atoms if. the alexyi amide #r sup Owe gttam ae) Se Ri eh OO . 

the action of an excenaive aikaiine 2 .uha f G33 a per oa 


upon the chlorctora Bolution of the Presper 
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AUTHORS: Petras Ey, A.. Biiznyuk, N. ney and Mansurov, ¢[, Ya 
TITLE: Reactions cf acid Prospnites, ThiOpecarn:tes, Prosphiniteg. 
and Dial«ylpnoserine Sxides itr Disulfides 
PERIODICAL: Zhurnal] obahchey knimii, PUES ONC oe Es Ns es met i 


TEXT: Following thei- Study in Ref. 1 op the reactisn 35+ Sodium dialkyl- 
Phosphites with disulfides the Aauth-rs Yournd that disu.fides react woth 
acid rhosphites, thiophosrhites, Phosphonites, and diaikylphosrphine oxides 
in the presence Of catalytic WUantities of metailic sodiur ‘in gome Casas 
ever without it) Giving the Corresponding thiol derivatives. Th. 
corresponding thiophosrhate can te obtained nearly quantitatively ty 
allowing an equimolecular mixture of acid Phosphite and dialkyl disulfide 
to react with © smal] quantits of Na (2.1 *.7 mole%, urser cornditisns 
that permit a quick distilling of mercaptan: 


(RO}P(S)H + Ri ssh ae (RO; PSR’ * R'SH. The reaction mechanism is the 
C 


Fs 
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equation; the presence of thospoite and g apti 
mess gives rise to a stat. of equilib td 7 eee 
- ov he "0! equilibrium: 
5PO DUR + R SNE URS BORG + R'SH; tie 


from tre reactior Mars 3: 
Proceeds more Smoothly, .£ 
point, and is renda- 


f ; : 
Whicnr id? a3 , 
a Ce are less acid? als. peact SMOOthiZ with dy 
phosphonates. Dial epics Rie ah tes whic, es 
are tuitatle reducing agents Rive Roa 
igs ta ; a aaady PR : 
RP CyH + RSet s=a-t Rh PSA! + 


‘Cid phosrrites and Phoeprontea.. 
Jucing properties of the latter, 
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TITLE: Monoalxoxy-metryi sRIOPhospircnatss ani Merncalkoxy-metny! 
Phospronites : 


PERISDICAL: Zhurnal obsnchey xhimii, *9f', Vat. 


TEXT: Pecordes to simplify tne synthesis of the abnve compounds described 
in Refs. - 40, the auth rs studied the additi n reaction of Halas 
the monoesters of methy, phospninic acid: 
OR OR 
CH, —P + S$ ———+CH, i 
a as: oH xX 
The rate of this reaction depends, ateve sli, tn the nature of ‘Le solvent 
+ P . my atorey oro: iM cane 
to be applied. This react:or, Sor instance, proceeds rapidly and smocthiy 
in dioxane, but does not take place at ali in etner. Like dial«yi pros- 
phites (Ref. 63, also al«yl phosphonites aid sulf:r in etherea: solution 
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only in the presence of vases “triethy.amine.. The re 
which is higher with monoalkyi prospncenites than wits 
corresponds to the change of the electror density on 


The structures of the resuitant moncalky: 
firmed by their conversion ‘sc Saits an’ «© 


metnyl phosphinic acid were ottarred by re: 


tHLOphLesphi nde 
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The moves 


trine wits alcohols in the presence ot tert 


of * 1243 1 (Q0% yieli: : 
perk 

SH,PC]. + 7ROH + R'4% cur 
- . N 


E 


Not only the tertiary amine 
resultant neutraui phospronite: 


peak 
RO PCOR. 3. + HC) ——>:R* = 
; mr «2 


phospronites weli sclubie in ore¢anie 
do not change for years in pure 
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AUTHCRS: Petrov, K. A., Neymysheva, A. A., Fonenko, M. G., 
Chernushevich, L. M., and Kuntsevicn, A. D. 


Reaction of N-chloroimides of carboxylic aciig with trialkyl-, 
halogen-, and cyano phosphites 


PERIODICAL: Zhurnal obsichey khimii, v. 41, no. 2, 1961, 516-522 


TEXT: The authors studied the reacticn f N-chl:iroimides cf esters cf acetic 
and carboxylic acids with trialkyi-, halogen-, and cyanc thos:hites. Con- 
trary to the vigorously reacting sulfene chlorides, chlorcas ines, and alkyl 
hypochlorites, the reaction of N-chloroethyl acetimide with, triethy. 

Dhosphite proceeds smoothly and with little heat evoluticn. Separation of i 
ethyl chloride occurs only on prolonged heating at 6C-70°C. This reaction ? 
probably takes place in two stages: 
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(C,H,O),P + CIN mC —— >! (CHO), PN om C 
ee Ee oS 
! 
ee 
(C5H,0) . FN = ceo 
oc 9 c 


ae + CoH.Cu 
OCH, 


The free phosphonium compound was not ottained. Chlorcinides of carboxylic 
acid esters react more vigorously with ;hos;h:tes; main products are the esters 
of dialkoxy-methylenamide of phosphoric acid. The chloroamides react with 
dialkyl chloro and dialkyl fluoro phosphites, alkyl dichloro and aikyl di- 
fluoro phosphites in a similar manner, siving the corres:oni.ne halogen 
amidophosphates in yields of between 27.5 and 72." 
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Reaction of N-chloroimides ..- B118/B208 
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Dialkyl fluoro phosphites give with chloroimides rather stable phos phoniun 
compcunds. Prolonged heating of the phcsaphonium compounds reduces the yield 

of fiaoro phosphates; the reaction mixture was, therefore, distilied in 

/fvacuun after heating for 1-2 hr at 40-50°C. The fluoro amidophosphates are . 


a’ thermostable and are slowly hydrolyzed with water. When treating difluvro 


amidophosphates with aqueous alkali lyes at low temperatures, only one 
fluorine atom is hydrolyzed. On the action of a calculated quantity of 
sodium alcoholate in the solvent, only one fluorine atom is substituted by 
the alkoxy radical. Chloro amidophosphates are not thermostable, contrary 
to fluoro amidophosphates, distill only in high vacuum, and are easily 
hydrolyzable even at room temperature. When treating chloro amidophos piates 
with potassium cyanate in water at 5°c, the cyane group is gubatituited for 
chlorine, in addition to hydrolysis; in this way, the ethyl ester of 
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diethoxy-methylenamide of cyano phosphoric acid results in a 20% yieid. 
By reacting chloroimides with cyano yhosphites, cyano amidophoaphateas are 
obtained according to Arbuzov's rearrangement (Ref. 2}; in yielda between 
30 and 50%. Dialkoxy-methylenanides of dicyano phosphoric acid are un- 

{ atable and decompose with separation of gaseous products. There are 1 
table and 4 references: 2 Soviet-bloc. 
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AUTHORS : Petrov, K.A. and Parshina, V-A- 


TITLE: Reactions of Phosphines I, Reactions primary aliphatic 
phosphines with aldehydes and ketones 


PERIODICAL: Zhurnal obshchey Khamii, v- 31, no- 8, 1961, 2729-2731 


TEXT: In this experimental work the authors studied the reaction of 
propy lphosphine with formaldehyde, acetaldehyde, benzaldehyde, and 
acetophenone; they proved that primary phosphines easily react with 
different aldehydes and ketones. With formaldehyde the reaction pro~ 
ceeds according to the scheme. 


C,HPH, +3CHA0 + HCl CaH_P(CH0H) 5C1 With other carbonylic compounds 


the reaction sometimes stops on the first or second alkylation stage, 
it depends on the reagents a8 well as the solvent used; ¢€.g- propy! 
phosphine with benzaldehyde in aqueous alcohol solution with HC) forms 
propyltri-(phenylmethylol) phosphonium chloride, but 1n absolute ether 
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AUTHORS : Petrov, K.A-, Nifanttev E.Ye., Gol taova, RG. 
and Gubin, G.V. 


TITLE Investigating the chemical properties of acid bis- 
eaters of ethylene glycol and methyl phosphine acid 


PERIODICAL: Zhurnal obshchey khimii, v. 31 now 8, 1961, 2732. 2735 


TEXT: In previous publications, the authors have shown that acid bia-~ 
methyl phosphonites could be prepared by esterification of the monc- 
ethylester of methyl phosphinic acid with glycols. In the present In~- 
vest: gations they studied some reactions of the simplest of these com-- 
pounds, obtained by esterification with ethylene glycol. The follee. 
ing reactions were studied. 1) Oxidation of bismethy Uphosph: nite 

{ Abstractor's note. Called subsequently "the starting product” J with 
nitrogen oxides to the corresponding ester of bismethy lphosphor ~ acid, 
according to scheme (NI). The obtained product 18 highiy hygroscopic 
and reacts as a dibasic acid. 2) The reaction of the starting product 
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with sulfur; they did not succeed with the product itself, only with 

1ts sodium salt which was obtained from the product and sod um methexide 

in dry methyl atcohol and could be isolated. {N2). 3) The rea.tion with 
dibutyld:sulfide and methylth:ocyanate (N™), 4° chlorinatior of the 

atarting product which was successful with ch’orine, but not with 

SO.C.,: onty a monochlor:de was obtained wth chior:ne which was oc... 

dized“to a corresponding phosphoni: acid (N4). 5) Aminomethylation with a 
tetraethyld:aminomethylene; with equimola’ amounts of reagents they ob- 

tained monomethyl diethylam.no phosponate (N5), In the last two reactions 2 
the two phosphonic groupe showed a different reactivity, only ore of them 

t‘ak.ng part in the reaction, There are 5 references 3 Sov e--bie and 

2 ron-Sov.et-blo:, The references tou the Engl: sh-ianguage publications > 
read as foilows L.W. Daasen, J.Am.Chem.suc, 8O,530i, 1958. E.K. Fieitds, 

J.Am. Chem.Soc. 74, 1528, 1952. 


SUBMITTED. July 27, 1960 


Card 2/2 


CIA-RDP86-00513R001240430006-1" 


APPROVED FOR RELEASE: 07/19/2001 


"APPROVED FOR RELEASE: 07/19/2001 i ied Rae Sod het c 


= Xe etre a te * res 
= = 2 Zt 2 t : a 


30006-1 


pee 


Bana yehZ031/009/002/2: e . 
DO15/D306 

AUTHORS; Petrov, K.A., Nifant'yev, E.Ye., and Khorkhoyanu, L.Y. 

TITLE; Peresterification of esters of dialkyl-phdsphinioug 


acids with @lycerine derivatives 


PERIODICAL: Zhurnal obshchey khimii, v., 31, no. 9, 1961, 
2889 ~ 2894 


TEXT: In the present work the authors studied peresterification of 
dialkyl- and diarylphosphinious acids with glycerine derivatives 


pounds. The reaction of 1, 2-diphenylideneglycerine With 1,2-iso- 
Propylideneglycerine wag Studied. The compounds were found to 
react readily with Simpler esters, methylethyl-, dipropyl- and di- 
phenyl phosphinious acid. Glycerine derivatives wi 
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mosphere; their chem:cal Properties are Similar to those of simp- 
ler dialkyl- ang diary] phosphinioug acids and in Oxidizing medium 
and in the presence of Sulphur convert to the corresponding phos- 


tion in order to Produce more comp] ex nalogen derivatives of the 5 
POlyatomic alcohols. The propyl di propyl phosphinike and ethyl di- 


ROPC1, + R'MgBm& —» ROPRS (1) 


- 1240430006-1" 
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R! o3H,, CoH. 


Biven in tabulated form. In further experiments the propyl ester , 
of di propyl phosphinious acid wag Oxidized with nitrogen oxides at / 
~10%C until a permanent green coloration wag obtained. Vacuum dis- 
tillation of the solution yielded the propyl ester if dipropy: phos- 
Phinic acid with h1gh purity; b- pt. 105-1049C/] mm He, 


- 1.4418, 420 


- 0 9543, ang having an empirical formula 


hy 
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CgoH>) 05P. The ester ig coloriess, odorless, insoluble in water, 
and soluble in ether, cenzene, carbon tetrachloride and petroleum 
ether. Similarly oxidations of 
acid were carried out 
phosphinic acid, 


20 


0 1 a 2 - VVPL +a WO ». -4 
~ 1.45306, qd, - 1:0376 and C1 6H519,4P Ce py Lee 76 mn 


~ 1.5190. Both esvers are insoluble in water and petroleum 


ether and soluble ln aicohol, acetone, 

Carbon tetrachloride. 

+Sopropylideneglycerir, 

conducted by heating Oroughly dry sulphur at 
140-1429¢ (exotherr.ic reaction). The Corresponding sulphur deriva- 
tives have b.pts. 8.-82°C/0.5 mm and 141-140°C/] mm respectively, 
unpleasant odors, and are both insoluble in water and soluble in 
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common organic solvents. Propyi-, +,2-180propylideneglycerine- and 
the 1, 5-benzylidenegiycerine esters of dipropylphosphinious arid 
undergo the Arbuzov rearrangement with methyl iodide to yieid re- 
Spectively dipropyimethyiphospine oxide, b.pt. 91-939C/: mm, o pt 
39-39.5°9C, the above oxide and 2. 2-dimethy1-4-10domethyidioxo en. 


7 hot 81-85°C. 9 mm ne® ~ 1.5038, and the oxide as before and 


p ~ 1:-4983. The pre - | 
Paration of Ppropy:i ester of dipropylphosphinious acid and the ethyi 7 


é- pheny.-S-iodo-dioxan beopt. 127-120°C/9 mm, ne 


ester of diphenyl phosphinioug acid was carried out by rencting the 
corresponding alkyl (propyl or ethyl) dichiorophosphite, pyridine, 
aicohoi and propyl- or phenyl magnesium broride respectively in af 
ether at -659C. Distillation of the reaction mixture yields in the 
first case the Propyi ester of dipropyl phosphinious acid c.pt. 75. 

,0 26 : ,20 
72° C/7 mm, Nao = 124450, a, - 0.8475 HReound 54.04, WN a eas 


94.94, which ig a mobi.e .iquid with unpi€asant smell which igni- 
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‘€S in alr and which :s insoluble in water but so. ble ir 1 Ommcr, 
Organic solvents; in the second case the ethyl ester of dipneny: - 
: ; 6 bey OE ten 

2nosphinious acid o p- SOTO B OL: mm, noo - 1.-591u. There gre 
table and 8 references: 4 Soviet~blce and 4 non-Soviet-bic-z The 
references to the Engiish-language pub.ications read as follows: 
3.5. Patent 2,584,407: E Baer, H.L. Fischer, J. Am. Chen Sz. 
"9, ©99, 1948 C.N. Smith. D, Burnett, J. Econ. Entoni. 42, 444, 


1 c 


~949, T.H. Bevan, T. Maikin, D.B. Smith, J. Chem. Soc 2955. dy 
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AUTHORS: Petrov, K.A., Smirnov, V.V., and Yemel'yanov, V.TI. 
TITLE: Alkylation and arylation of white phosphorus 


PERIODICAL: Zhurnal obshchey khimii, v. 31, no. 9, 1961, 
3027 - 3030 


TEXT: The authors for the first time carried out direct alkyiation 

and arylation of white phosphorus without catalysts or activating 
additives. Heating benzyl chloride with white phosphorus at 300°C 

for 4 hrs. gave benzyldichlorophosphine. It may be assumed that 
alkylation and arylation reaction proceed according to a free radi- 
cal mechanism as in both alkyl and aryl halides. C - Halogen bond 

may undergo homolytic splitting. The free radicals formed attack \ 
the white phosphorus molecule, whose structure is a tetrahedran 


with P atoms at eacr. apex; this decomposes into two Ps molecules 


only at g00°C. In the initial stages of alkylation and arylation 
the splitting of P - P bond occurs under the actior. of free radi- 
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P, + 5CEH. CH, + 3Cl — CeH.CH,PCl, + (CoH. CH,),PCl, 


aty of the 
ch the reaction 
into the reaction 


5 oth =(CeHe) 56, 
which increases from left to right. 


she Stability of 
ture of the reaction decreases on Passing from halode 
forming less Stable radicals, 

ble radicals; for benzyl chlor 

1-chlorophenylethane 270°C; 

for triphenylchloromethane 2 

with benzyl chloride Was conducted eated at 4000 
C for 4 hrs, Distillation yielded 
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being identified as benzyl dichlorophosphine. This was disso.ved 
in CCl, and nitrogen oxides passed through the solution to give 


benzylphosphinic acid dichloride, b.pt. 130°C/2 mm. Hydrolysis of 
the latter by refluxing with water vielded white crystalline ben- 
2yl phosphinic acid, m.pt. 166-166.5%C, The third fraction, b.pt. 
234-236°C/12 mm was identified as dibenzylchlorophosphine. The di- 
stillation residue after boiling with alkaline H505, neutralization 


and acidification gave dibenzylphosphinic acid. Aryiation of white 
phosphorus with bromobenzene using a similar method gave pheny:di- 
bromophosphine, diphenylbromophosphine and triphenyl] phosphineoxide. 
Arylation with m-bromotoluene gave m - toluyldibromopnosphine b.pt. 
110-111°9C/2 mm and di-m-toluylbromophosphine, b.pt. 141-142°C/2 mn. 
Alkylation with n-octyl bromide produced n-octyldibromophosphine o, 
_pt. 72°C/22 mm and di-n-octylbromosphosphine b.pt. 140°C/1: mm. 
There are 10 non-Soviet-bloc references.The references to the Eng- 
lish language publicutions read as follows: 0. Masson, o.B. Kirk- 
sand, J. Chem. Soc., 55, 1/8, 1870; F.W. Bennet, H.v. Emeleus, & 
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1954; Ch.a., 48, 10642, ee 1565, 1953; British Patent 707961, 


SUBMITTED; September 5, 1960 
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lamine and allylamine; they were found to add to imides of Vinyl- 
Phosphinic and vinylthiophosphinic acids to form imides of $-amino-~ 
ethylpnosphonates und thiopnosphonates, according to the foliowing 
reaction: 


CMy | {Cua 
CIPS | + HNRg —» BANCHACHP! NC | 2 
a) CHA, } CHy"y 
acs) S) 
Diethylamine, Piperidine and ethyleneimine readily combine at room 
temperature over a Period of 1.5-2 days or at 40-50%, for 4-5 hrs. 
Dibenzylamine and allylamine react in the presence of ¢: talytic 
quantities of sodium alcoholate. In al] cases it is advisable to 
use equimolecular quantities without a solvent. Addition Of amines 
to the imides of the acids ig more difficult thar in the case of 
the addition of amines to neutral esters of the acids. The addi- 
tion products of piperidine, morpholine and diethylamine with the 
imides of the acids were purified by vacuum distillation (10-4 mm); 
the products of the other amines decomposed on distilling. Ali di- 
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ethylene-imides of aainophosphonateg and aminothiophosphon:tes were 
viscous, cOlorlesg liquids, soluble in benzene, chloroform, ether 
and alcohol and are stable at temperatures below 0°, Prolonged 
Storing at room temperature results in gradual polymerization 


residue or with the phosphorus residue binding the main chains of 

the macromolecule. The cCOmpounds which were prepared and treir pro- - 
perties are Bummarized in tabulated forn. Preparation of compounds 

1-7 and 9 wag conducted at room temperature and of compounds 8, 10, 

and 11 at 80°C in the presence of sodium ethoxide, There are 2 ta- 

b.es and 3 Soviet-bloc references, 
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TITLE: Diethvieneimideg of alkyl- anq alkenyl thioprosphin: - 


and phospi.inis acids. [ 


PERIODICAL: Zhurnal oObshchey khimii, vy. 31, no, 9 1961, 
3081 - 3085 
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alkenyl th:op:.osphi- 
pared by reacting the corresc- 
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